Cross-talk between energy metabolism and epigenetics during temperature stress response in C2C12 myoblasts.
Objective: Environmental stress induces disturbances in cell energy metabolism and may cause epigenetic modifications. This study aimed to understand the possible impact of temperature stress (35 °C, 39 °C and 41 °C, compared to control 37 °C) on energy metabolism and epigenetic modifications, such as DNA methylation and histone H4 acetylation, as well as its effects on the expression of genes responsible for epigenetic changes, in mouse skeletal myoblasts (C2C12 cells). Methods: The results showed significantly reduced maximal respiration and spare respiratory capacity under heat stress (39 °C and 41 °C), suggesting that mitochondrial functions were compromised under these conditions. The glycolytic capacity and glycolysis markedly increased following low-temperature stress (35 °C). The results suggested that, under cold stress, cells prefer glycolysis as a rapid compensatory mechanism to meet energy requirements for adaptive thermogenic response. Results: Epigenetic changes (histone H4 acetylation and global DNA methylation) were observed under both heat and cold stress. Among the genes coding for DNA methyltransferases, the Dnmt3a was significantly increased under high-temperature conditions (39 °C and 41 °C), while Dnmt1 expression was significantly increased at low temperature (35 °C), indicating that under these conditions the cells preferred maintenance of methylation to de novo methylation activity. An expression pattern similar to Dnmt3a was observed for Gcn5, encoding for a histone acetyltransferase. The study revealed that temperature stress induced changes in the metabolic profiles, as well as epigenetic modifications, including the dynamics of the key enzymes. Conclusion: The results indicated the existence of crosstalk mechanisms between energy metabolism and epigenetics during cell stress response.